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7KH2PHJDPHWKRGRORJ\ZKLFK LVHVWDEOLVKHGE\03&3HWUROHXPDQG&KHPLFDO&RPPLWWHHKDVEHHQZLGHO\
DSSOLHGLQ86$IRUWKHOLIHDVVHVVPHQWRISHWUROHXPDQGSRZHUFRPSDQLHV>@7KHUHFRJQLWLRQRIWKLVPHWKRGKDV
EHHQMXVWLILHGLQ$3,53ILWQHVVIRUVHUYLFH7KLVPRGHOH[WHQGHGWKHGHVFULSWLRQVRIVLPSOHFUHHSPRGHOVXFKDV
/DUVRQ0LOOHU DSSURDFK 0RQNPDQ *UDQW UHODWLRQVKLS DQG 1RUWRQ¶V WKHRU\ >@ SURYLGLQJ D PRUH DFFXUDWH
GHVFULSWLRQRIWKHPDWHULDOEHKDYLRXURIFRPSRQHQWVRSHUDWLQJDWKLJKWHPSHUDWXUHV
,Q WKLV UHVHDUFK FUHHS WHVWVZHUH FDUULHG RXW RQ FURVVZHOG VSHFLPHQV DQG2PHJDPHWKRGZDV VXEVHTXHQWO\
DSSOLHG WR SUHGLFW FUHHS EHKDYLRXUV RI WKLV GLVVLPLODU MRLQW &RPSDULVRQV ZHUH PDGH EHWZHHQ WKH DFWXDO DQG
SUHGLFWHGFUHHSGDWD
([SHULPHQWDOSURFHGXUH
7KH3DQG&U0R9PHWDOVZHUHMRLQHGWRJHWKHUE\PHWDOLQHUWJDV0,*PHWKRGXVLQJZHOGLQJHOHFWURGH
W\SHRI*75&0DQGSRVWZHOGKHDW WUHDWPHQW 3:+7ZDVFRQGXFWHGDW R& IRUPLQXWHVDIWHUZHOGLQJ
&KHPLFDOFRPSRVLWLRQVRIWKHEDVHPHWDOV3DQG&U0R9DQGZHOGPHWDO*75&0DUHOLVWHGLQ7DEOH
7KH 3*75&0&U0R9 GLVVLPLODU MRLQW XVHG LQ WKH FUHHS WHVWV ZDV FXW IURP VXSHU VWHDP SLSLQJZLWK D
GLDPHWHU RI  PP DQG WKLFNQHVV RI PPZLWKRXW VHUYLFH 7HVWV ZHUH FDUULHG RXW E\ &66 W\SH FUHHS
PDFKLQHDVVKRZQLQ)LJZKLFKFRQWDLQVPDLQSDUWRIDSSDUDWXVDVZHOODVGDWDUHFRUGHUGHYLFH7KHWHPSHUDWXUH
DQGVWUHVVRIFUHHSZHUHFRQGXFWHGDWDQGR&UDQJLQJIURPWR03DUHVSHFWLYHO\7KHGLPHQVLRQV
RIDFUHHSVSHFLPHQIRUFRQVWDQWORDGWHVWVDUHPPLQJDJHVHFWLRQDQGPPLQGLDPHWHUDVVKRZQLQ)LJ
7DEOH&RPSRVLWLRQVRIEDVHDQGZHOGPHWDOVZW
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)LJ&66FRQVWDQWORDGFUHHSPDFKLQHDPDLQSDUWRIDSSDUDWXVEV\VWHPRIGDWHDFTXLULQJDQGSURFHVVLQJ
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)LJ&RQILJXUDWLRQDQGGLPHQVLRQRIWKHFUHHSVSHFLPHQ
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5HVXOWVDQGGLVFXVVLRQ
3.1. Results of creep  tests 
7KHFUHHSFXUYHVRI3*75&0&U0R9GLVVLPLODU MRLQWDW R&DQG R&DUHJLYHQ LQ)LJZLWK
YDULRXVORDGV,WFDQEHREVHUYHGWKDWWKHFUHHSVWUDLQYVWLPHFXUYHVKDYHWKHWKUHHW\SLFDOVWDJHVLHDUHSULPDU\
VHFRQGDU\DQGWHUWLDU\VWDJHV7KHSULPDU\UHJLRQVDUHYHU\VKRUWZLWKGHFUHDVLQJFUHHSUDWHXQGHUWKHWHVWFRQGLWLRQV
RIYDU\LQJ WHPSHUDWXUHV DQG VWUHVVHV7KH VHFRQGDU\ FUHHS DOVR FDOOHGDV VWHDG\ VWDWH FUHHS LV RI FRQVWDQW FUHHS
VSHHGDQG WDNHV WKH ORQJHVW WLPHRI WKHFUHHSSURFHVV,Q WKH WHUWLDU\VWDJH WKHFUHHSUDWH LQFUHDVHVXQWLO WKHILQDO
IUDFWXUHRFFXUV


)LJ&UHHSFXUYHVRI3*75&0&U0R9GLVVLPLODUZHOGMRLQWDDWR&EDWR&
7KHUXSWXUHWLPHDQGPLQLPXPFUHHSUDWHREWDLQHGIURPWKHFURVVZHOGVSHFLPHQWHVWVDUHSUHVHQWHGLQ7DEOH
$VWKHGHFUHDVLQJRI WHVWHGVWUHVV WKHPLQLPXPFUHHSUDWHGHFUHDVHVZKLOHUXSWXUHWLPHLQFUHDVHVXQGHU WKHVDPH
WHPSHUDWXUH2QWKHRWKHUKDQGWKHPLQLPXPFUHHSUDWHLQFUHDVHVZKLOHUXSWXUHWLPHGHFUHDVHVDVWKHLQFUHDVLQJRI
WHPSHUDWXUHXQGHUWKHVDPHVWUHVV
7DEOH&UHHSWHVWUHVXOWVRI3*75&0&U0R9GLVVLPLODUZHOGMRLQW
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3.2. Results predicted by Omega method 
2PHJDPHWKRG>@ZDVSURSRVHGIRUSUHGLFWLQJUXSWXUHOLIHXVLQJFUHHSVWUDLQYVWLPHFXUYHVZLWKRXWWKHSULPDU\
DQG VHFRQGDU\ UHJLPHV 7KLVPHWKRGZDV EDVHG RQ OLQHDU UHODWLRQ EHWZHHQ ORJDULWKP RI FUHHS VWUDLQ UDWH ȑ DQG
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VWUDLQ İ 7KHLU UHODWLRQVKLS ZKLFK LV LUUHVSHFWLYH RI VWUHVV DQG WHPSHUDWXUH LV ZHOO H[SUHVVHG E\ WKH IROORZLQJ
HTXDWLRQ
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UDWH ȑPLQȍLVWKHVWUDLQUDWHDFFHOHUDWLRQIDFWRUZKLFKFDQEHGHILQHGDVHTXDWLRQ
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ȑ DQG2PHJD ȍ YDOXH DUH GHSHQGHQW XSRQ VWUHVV DQG WHPSHUDWXUH DQG WKH\ FDQ EH
H[SUHVVHGE\WKHSRZHUFUHHSODZDVVKRZQLQHTXDWLRQVDQGUHVSHFWLYHO\
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,Q VXPPDU\ FUHHS VWUDLQ vs. WLPH FXUYHV DW D JLYHQ VWUHVV DQG WHPSHUDWXUH FDQ EH H[SUHVVHG XVLQJ RQO\ WZR
FRHIILFLHQWVZKLFKDUH ȑ0 DQG9DOXHVRIȑ0 DQGFDQEHREWDLQHGWKURXJKSORWWLQJWKHQDWXUDOORJDULWKPRIFUHHS
VWUDLQ UDWH vs. FUHHS VWUDLQ FXUYHV 7KH VORSH RI OLQH LV DQG WKH LQWHUFHSW LV ȑ0 DQG WKHLU YDOXHV XQGHU YDU\LQJ
WHPSHUDWXUHVDQGVWUHVVHVDUHVKRZQLQ7DEOH,QDGGLWLRQWKHSUHGLFWHGFUHHSUXSWXUHOLIHXVLQJHTXDWLRQDUH
DOVRVKRZQLQWKLV7DEOH
,WFDQEHVHHQ WKDW WKHPDJQLWXGHRI WKHYDOXH LQFUHDVHVZLWK WKHGHFUHDVLQJRIERWKVWUHVVDQG WHPSHUDWXUH
ZKLFK LV LQFRUUHVSRQGLQJ WR WKHGHVFULSWLRQVE\2KJHRQet al >@2QWKHRWKHUKDQG WKHSUHGLFWHGUXSWXUH WLPHV
EHFRPHPXFKPRUHFORVHWRWKHDFWXDOYDOXHVDVWKHGHFUHDVLQJRIVWUHVV)RUH[DPSOHWKHHUURULVDWVWUHVV
RI03DDQGLVXSWRDW03DXQGHUWKHVDPHWHVWHGWHPSHUDWXUHRIR&7KXVLWFDQEHFRQFOXGHG
WKDW2PHJDPHWKRG LVPRUHDFFXUDWH LQSUHGLFWLQJUXSWXUH WLPHDW ORZHUVWUHVV OHYHO ,W LVDOVREHOLHYHG WKDWPRUH
DFFXUDWHSUHGLFWLRQVFDQEHPDGHHVSHFLDOO\DWORZHUWHPSHUDWXUHi.e.WKHHUURULVXQGHUWKHWHPSHUDWXUHRI
R&DQGLVXSWRXQGHUR&ZKHQWHVWHGDWWKHVDPHVWUHVVOHYHO03D
1147 H. Chen et al. /  Procedia Engineering  130 ( 2015 )  1143 – 1147 
7DEOH ȑDQGREWDLQHGIURPFUHHSWHVWVDQGWKHFRPSDULVRQEHWZHHQSUHGLFWHGDQGDFWXDOUXSWXUHWLPH
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*75&0&U0R9GLVVLPLODUMRLQWXQGHUDQGR&
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